As corals grow, they secrete a calcareous skeleton with the aid of photosynthetic activity of endosymbiotic dinoflagellates. The rate of this secretion varies annually which produces annual bands. Entrapped with the carbonate are trace substances that record the chemistry of the surrounding ocean. Detailing these changes in chemistry requires careful high-resolution sampling.
Introduction
Its is generally agreed that the skeleton of scleractinian (stony) corals is constructed of aragonite and that there are recognizable annual bands of high and low density. Although governed by mineralogical rules of crystal growth, the aragonite crystals are considered biocrystals produced by organic processes. Growth is thought to occur along the boundary between the ectoderm and the skeleton with photosynthetic activity of endosymbiotic dinoflagellates (commonly called zooxanthellae) playing a major role. During biomineralization, the carbonate skeleton incorporates elements and partitions isotopes from the surrounding water, thereby recording the environmental conditions under which the coral skeleton was formed.
Many [lO-15) . The milling and subsequent analysis of the solution method is time consuming, requiring many steps which can lead to contamination especially when attempting to measure trace metals present in very low concentration. The microbeam methods however are fast and give high resolution. One microbeam technique that is becoming widely used for geological samples is laser ablation inductivelycoupled plasma mass spectrometry (LA-ICP-MS).
Method
During the summer of 2002, 24 short coral cores were obtained along the fore reef at Looe Key, in the Florida Keys (Fig:l) . These cores of the genus and species Monfastrea faveolata. The minor and trace elements concentrations were determined using a CetarS laser attached to an Elan@ ICPIMS.
The system sampled at a scan rate of 50 microns er send with a 100 micron spot size. The 6'3C and 6 0 were determined on samples obtained by a computer controlled micro drill. These samples were collected parallel to the banding and were collected at a frequency of approximately 4 per year. In addition, sections of the corals were photographed with a Scanning Electron Microscope (SEM) where there were significant changes in chemistry and isotopic composition.
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Results
It was determined that the concentrations of boron, magnesium and phosphorous could be correlated between the corals and the highest values correlated with high-density bands. ~ The carbon isotopic signature in high-density bands was determined to be more positive than the signature in the light density bands(Fig2). It was further determined that the highest concentration of boron, magnesium, and phosphorous and the heaviest carbon isotopic signature occurred at the time of significant temperature increases.
It is well known that the boron species in seawater is related to pH and it has been demonstrated that at times of high pH, boron is increasingly assimilated into the coral structure. This increase also correlates with an increase in 13C in the skeleton. Previous investigators have suggested that this phenomenon is the result of the physiological processes leading to the precipitation of the carbonate structure driven by the photosynthetic zooxanthellae [16] . In the Looe Key corals, the 613C ranges from -2°/ooto -3'/ao in-the low density portion of the skeleton reflecting an influence of zooxanthellae photosynthesis. However, during the formation of the high-density bands the 6% approaches 0, suggesting a limited or no photosynthetic effect. In addition, the heavier 613C is associated with elevated magnesium and phosphorous concentrations. These observations suggest that during the times of stress the highdensity bands are deposited in a high pH environment (mostly inorganic aragonite crystals), while the light bands are formed in a photosynthetic driven environment forming biocrystals of aragonite.
SEM images of the regions of high boron, magnesium, phosphorous and high density showed the presence of crystals (approximately 10 microns in diameter) which have a different habit than the normal aragonite forms. These crystals were found to have a high magnesium content and have a microcrystalline habit similar to dolomite or magnesite (Fig3) . At the present, due to the small size, the structure of these minerals is unknown, but is presently under investigation and open to speculation.
In the twenty corals analyzed, the combination of high magnesium, boron, and phosphorous, coupled with the heavier carbon isotopes and microcrystalline structure occurs at all the times of reported bleaching events during the last decade. These characteristics are particularly strong during the 1998 El Nino bleaching event. It thus appears that this unique mineralogy and chemistry is related to stress and may be useful in determine historically similar events in the recent geologic past. 
